Nuclear activation and translocation of mitogen-activated protein kinases modulated by ethanol in embryonic liver cells.
Activation and nuclear translocation of mitogen activated protein (MAP) kinases in ethanol-treated embryonic liver cells (BNLCL2) was investigated. The relative amount of MAPK proteins, MAP kinase activity and MAPK/LDH (lactate dehydrogenase) ratios were determined in nuclear and cytosolic fractions before and after serum stimulation. In ethanol-treated cells, serum-stimulated MAPK activation was potentiated in both cytosolic and nuclear fractions. Levels of both the p42 and p44 MAPK proteins increased in nuclear fractions from cells treated with ethanol alone for 24 h. Serum-stimulated nuclear translocation of both p42 and p44 MAPK was potentiated in ethanol-treated cells. Nuclear fractions from ethanol-treated cells had a modest increase in MAP kinase activity concurrent with the increased MAPK protein levels. The ratio of MAPK/LDH increased in nuclear fractions with increasing concentrations of ethanol and after serum stimulation. This further confirmed the nuclear translocation of MAPK and also demonstrated that it is not a non-specific effect of ethanol. These results demonstrate, for the first time, that in BNLCL2 liver cells ethanol treatment has dual effects. First, ethanol triggered nuclear translocation of MAPK without causing its activation. Second, it potentiated serum-stimulated activation and translocation of MAPK in the nucleus. These findings provide a novel mechanism through which ethanol may affect cellular and nuclear processes in liver cells.